http://pcwww.liv.ac.uk/~awolski/

Resources

Computer codes


System requirements
--------------------

Matlab and Visual C++ 2010 installed.

Optional:  CUDA compatible GPU and CUDA Toolkit.



How to add new elements to SAMM
---------------------------------


SAMM has 3 tracking methods for each element:

Matlab
C
CUDA (GPU)

The following describes the way to add the new elements 
to SAMM - assuming the codes are written.  The following 
are additional elements needed for the LHC but not
entirely included in SAMM version 2.5:

Octupole
Multipole
Kicker

In order to add these to SAMM, the following codes are required:

Matlab:

Octupole.m
Multipole.m
Kicker.m

C:

Octupole.c
Multipole.c
Kicker.c


CUDA:

CParticleTracking.h (updated)
Octupole.cuda
Multipole.cuda
Kicker.cuda



Copy the C codes to a folder in the SAMM folder.
Compile with Visual C++ 2010 using the following command lines:

call vcvars32.bat
nvcc --machine 32 -arch sm_13 -c CUDAParticleTracking.c TrackCUDA.cu BPM.cu Dipole.cu Drift.cu FieldMap.cu Quadrupole.cu RFCavity.cu Sextupole.cu Solenoid.cu Octupole.cu Multipole.cu Kicker.cu
nvcc --machine 32 -shared -arch sm_13 -o CUDAParticleTracking.dll cudart.lib CUDAParticleTracking.obj TrackCUDA.obj BPM.obj Dipole.obj Drift.obj FieldMap.obj Quadrupole.obj RFCavity.obj Sextupole.obj Solenoid.obj Octupole.obj Multipole.obj Kicker.obj



If a CUDA compatible GPU is installed on the computer,
copy the CUDA codes to a folder in the SAMM folder.
Compile with Visual C++ 2010 using the following command lines:

call vcvars32.bat
cl /O2 /LD CParticleTracking.c BPM.c Dipole.c Kicker.c Drift.c Quadrupole.c RFCavity.c Sextupole.c Solenoid.c FieldMap.c Octupole.c Multipole.c OrbitCorrector.c 



Then test run each of these tracking methods using this script

DemoParticleTracking_1.m

by removing the comment sign % from the following lines 
in the script one at a time.  E.g. 

%bl.SetTrackingMethod('default');
bl.SetTrackingMethod('CParticleTracking');
%bl.SetTrackingMethod('CUDAParticleTracking');

means to use the C codes.  The output is a figure showing
a phase space trajectory.  
  Check that all three methods give the same figure.



Background required
--------------------

Matlab - use of calllib function
http://www.codeproject.com/Articles/16550/Connecting-MATLAB-to-C-language-DLLs


C language
http://www.physics.drexel.edu/courses/Comp_Phys/General/C_basics/

DLL
http://cygwin.com/cygwin-ug-net/dll.html


CUDA language
http://www.drdobbs.com/parallel/cuda-supercomputing-for-the-masses-part/207200659?pgno=2



Possible problems
-----------------


vcvars32.bat


Matlab - path not found

calllib - method not found

C - command not found

CUDA - answers all zero


GPU install
http://www.youtube.com/watch?v=O9x097QRXeA

